Ca(2+) and Na(+) binding to high affinity sites of calcium-containing proteins measured by capillary electrophoresis.
A method for the determination of stability constants of metal ion-protein binding, based on capillary electrophoresis, is presented. It utilizes the change in electrophoretic mobility of the protein upon binding of a metal ion. Taking advantage of edta(4-) as a controller of the free Ca(2+) concentration, a [Ca(2+)](free) as low as 10(-9) M has been attained in the solutions. We have found this method very useful for measuring binding of Ca(2+) to proteins, where the stability constant is in the range 10(5)-10(8) M(-1). The stability constants for the binding of Ca(2+) to proteinase K and bovine alpha-lactalbumin has by this method been measured at an ionic strength of 0.1 M, pH(c) 7.40 and 25 degrees C. For proteinase K a constant of 10(7.4) M(-1) is found, and for alpha-lactalbumin the constant has been found to be 10(9.2) M(-1). The structural stability of both proteins are found to be affected by the presence of Na(+) in the buffer solutions. From this observation, association constants for binding of Na(+) to the Ca(2+) sites have been calculated to 10(2.4) M(-1) for proteinase K and 10(3.5) M(-1) for alpha-lactalbumin. Less than 50 microg have been used of each protein in this study, an obvious advantage over other methods.